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The ethanolysis of 4-(N, N - dimethylaminomethyl-
ene)-2-aryl-2- oxazolin-5-ones 1 with sodium ethoxide
in ethanol at reflux temperature leads to the formation of
N-acyl-a:-amino acids 3. Further, the reaction of 4-
hydroxymethylene-2-phenyl-2-oxazolin-5 one 4 with
sodium ethoxide in ethanol at reflux temperature .also
gives product 3a. The plausible mechanism has been
proposed.
Unsaturated oxazolones are found versatile
synthon'< in the synthesis of heterocyclic
compounds and behave as bielectrophiles, undergo
I, 5-bond cleavage and involvement of the olefinic
centre" Among the 4-heteromethylene oxazolones,
the reactions of 4-ethoxymethylene-2-phenyl-2-
oxazolin-5-one have been extensively studied with
various nucleophiles and demonstrated that the
ethoxy group is more vulnerable than the
oxazolone carbonyl". Similar reactions of 4-(N, N-
dimethylaminomethylene)-2-aryl-2-oxazolin-5-ones
1 have received little attention.
Recently, we reported that the base catalysed
alcoholysis of 1 afforded different products
depending upon the use of alkoxide. For example,
methanolysis of oxazolones 1 with sodium
methoxide in methanol underwent 1,5-bond
cleavage to give methyl 2-acylamino-3, (N, N-
dimethylamino )propenoates6 In contrast, under
similar reaction condition, the ethanolysis of 1 with
either sodium ethoxide or potassium hydroxide in
ethanol at room temperature gave substitution
reaction at exocycfic olefinic carbon to yield
exclusively 4-hydroxymethylene-2-aryl-2-oxazolin-
5-ones5. However, ethanolysis of 4-anilino-
methylene-2-phenyl-2-oxazolin-5-one has been
reported with KOH in ethanol at reflux temperature
Note
to afford a mixture of 2-bemrmido-3-
phenylamino-2-propenoic acid and its es er7 In
view of above, we examined the et a olysis
reaction of oxazolones 1 with otassiurn
hydroxide/sodium ethoxide in ethanol t reflux
note.
The oxazolones 1 were treated 'ith 2.0
equivalents of potassium hydroxi1e/sodium
ethoxide in ethanol at reflux temperature an it has
been found that the reactions were compl5tetl in 15
min and the product isolated from the re.+actionof
KOH in ethanol was identical to the Wroduct
obtained at room temperature i.e. 4 )ldroxy-
methylene-2-aryl-2-oxazolin-5-ones. Whie s, the
product obtained from sodium ethoxide i ethanol
reaction at reflux temperature was found different
from the above product. From its spectr I ata, it
was neither 2-aroylamino-3, (N, N-~i ethyl-
arninopropenoic acid nor ethyl 2-aroylarrlino-3, 3-
dimethylaminopropenoate. The prod1cti was
however, highly acidic, but did not giv nositive
test with FeCb, did not reduce ammoni a silver
nitrate solution, indicating the absence enolic
and aldehydic groups. It gave effervesc Me with
NaHC03 suggesting the presence of c r oxylic
group in the compound. The pro at was
characterised from spectral and chemical a as N-
acyl-a-amino acid 3 (Scheme I).
The IR spectrum of compound 3 shows
absorption band at 1745 cm-1 for the acid c rbonyl
group. In the IH NMR spectrum, the app ars nee of
a doublet at 8 3.89 for CH2 (which becom s singlet
after shaking with D20) and two D20 exc a geable
signals at 8 8.82 and 12.59 for NH and 0 protons,
establish the structure of compound 3a. e mass
spectrum, of compound 3a shows mole u ar ion
(M+) peak at 179 and base peak at 10 , further
supports its structure. I
The structure of compound 3a w~s further
confirme? f~om. its reactions. with p~o phorus
oxychlonde In dirnethylforrnarnide and . it ethyl
chloroformate and triethylamine in benzene
followed by refluxing with benzaldehy e 0 give
1a6•8- and 4-benzylidene-2-phenyl-2-o a olin-5-
one9 5, respectively (Scheme I).
.•.•...CHs
--r=<N 'CH (i )~/EtOH.Yt,,~,..H s (ii) HCI
Ar 0 0
1
r , Q = C6HS
b = 4-CHs-Yi H"
c = 4-0CHS-~H4
d = 4-CI-Cc H4














Similarly, h n compound la was refluxed with
othe~ alkoxide such as sodium isoprop-
oxidb odium isobutoxide' in isopropanol!
isob I tanol, the c mpound 3a was obtained as sole
produ t in good yield. However, the reaction of 1
with sodium me hoxide in methanol at reflux tem-
peram e gave methyl 2-acylamino-3, 3-'
dimdt ylamin p openoates".
A I tentati e mechanism to account the.
convf sion of 0 azolones 1 into N-acyl-a-amino
acid~ 3 is sho in Scheme II. The intermediate
compound 8 S bheme II) was also prepared by
litem re met O~' which on hydrolysis with HCI
gavel compo ru 3, support the proposed
mech ism. F rt er, the intermediate 6 is the same






either could be trapped in the reaction mixture or
could be converted into N-acyl-a-amino acids.
Thus the reaction of oxazolone la with sodium
ethoxide in ethanol was carefully monitored at
reflux temperature on TLC in a short time interval
and found that the reaction was completed within 5
min. The evaporation of solvent followed by
acidification gave solid product which was
identified as 4-hydroxymethylene-2-phenyl-2-
oxazolin-5-one 4 from its melting point, mix
melting point and spectral data"
Further, when 4 was refluxed with 2.0
equivalents of sodium ethoxide in ethanol, the
product obtained was characterised as 3a from its









melting point and spectral data, which further
support the reaction path shown in Scheme II.
The conclusion obtained from the ethanolysis of
1 is that the reaction site is similar in the formation
of both products. In particular, product formations
are temperature dependent.
Experimental Section
Melting points were determined on a Buchii
melting point apparatus and are uncorrected. IR
and IH NMR spectra were recorded on JASCO
FTIIR-5300 spectrophotometer and JEOL FX-90Q
instruments (chemical shift in 8, ppm),
respectively. Mass spectra were obtained on a
Shimadzu GCMS QP 1000 A spectrometer at 70
ev. 4-(N, N-dimethyl- aminomethylene)-2-aryl-2-
oxazolin-5-ones were prepared according to the
literature procedure"
Ethanolysis of 4-(N, N-di ef YlaminJ
methylene)-2-aryl-2-oxazolin-5-ones (t): For at
tion of N-acyl-a-amino acids-Ge eral proce-
dure. A mixture of compounds 1 ( III ole) a d
sodium ethoxide, prepared from sodiu n [50 mg) i~
ethano I (10 mL) was heated under e ux for 5
min. The solvent was evaporated in acuo, pa ty
mass obtained was dissolved in water. To it was
added conc. HCI (keeping cool) up to p 3-4, coli
ourless crystals obtained were filte e , wash d
from cold water (two or three times) n recryst Ii
lised from water to give product 3.
Compound 3a: Yield 88%, mp 18 -86°C (Ii 10
mp 187°C); IR (KBr): 3342, 3097, 1145, 1601
1~91 cm", IH NMR (OMSO-d6):8 .9 (d, 2 r
J-6 Hz, CH2), 7.47 (m, 3H, ArH), .55 (m, 2 ,
ArH), 8.82 (t, tH, J = 6Hz, H, 020
exchangeable) 12.59 (bs, lH, OH, DO
Scheme II
exchangeab e); MS: rnIz (%)179 (M+, 2), 134 (89),
10 (100),771(85).
I Compoun~ 3b: Yield 84%, mp 161-62°C (lit.11
m~ 163-65°C); IR (KBr): 3422,3059,1736,1639,
If>17 cm'; I~ NMR (DMSO-d6): 8 2.33 (s, 3H,
d~3)' 3.92, ( , 2H, J=6Hz, _CH2), 7.26 (d, 2H,
J- Hz, Ad-I) 7.79 (d, 2H, J- 9Hz, ArH), 8.75 (t,
1 J=6Hz, H, D20 exchangeable), 12.52 (bs,
1 OH, D 0 exchangeable).
I Fompo n~ 3c: Yield 91%, mp 170°C (1it.12mp
17 0C)., IRi ( r): 3368, 3059, 1745, 1610, 1562
em I; IH N (DMSO-d6): 83.75 (s, 3H, OCH3),
3 8p (d, 2 ,J=6Hz, ~H2)' 7.00 (d, 2H, J=9Hz,
rtJ:), 7.9 , 2H, J-9Hz, ArH), 8.62 (t, IH,1=6Hz, N , D20 exchangeable), 12.49 (bs, IH,
o ,D20 exc;angeable).I Compo ne 3d: Yield 82%, mp 139-40°C (lit.13
m 143°C; R (KBr): 3325, 3087, 1747, 1685,
1650 cm': IH NMR (DMSO-d6): 83.92 (d, 2H,
J=6H: CH2)t.7.52 (d, 2H, J=9Hz~ ArH), 7.92 (d,
2 J-9H, rH), 8.93 (t, lH, J-6Hz, NH D20
ex hangea lei, 12.66 (bs, IH, OH, D20
ex hangeable .
I Compound 3e: Yield 86%, mp 130-31°C (lit.14
m 131-33 d; IR (KBr): 3275,3049,1720,1680,
1640, 159 em"; IH NMR (DMSO-d6): 84.07 (d,
2 ,J=6H H2), 8.19 (d, 2H, J=9Hz, ArH), 8.46
(d, 2H, J=9Ijlz, ArH), 9.29 (t, IH, J=6Hz, NH,
I 20 ex htngeable), 12.92 (bs, IH, D20 OH,
ex hangeaole~.
1;:1- Hydroxymethylene-2-phenyl-:2-oxazolin-5-
one (4). A ~ixture of compound la (216 mg, 1m
~91e) and sodium ethoxide [prepared from sodium
(5 mg) i bthanol (10 mL)] was heated under
re ux for 5 in. The solvent was evaporated in
v~ UO, w te added and acidified with HCI
(k: eping co) up to pH 3-4. Colourless crystals
ob ined e e filtered, washed with cold water
( 0 or three times) and dried in vacuo over P205
NOTES 1299
to give the title compound 4 in 84% yield. mp 138-
39°C (lit.' mp 138-39°C); IR (KBr): 3458, 1757,
1693, 1637 em"; IH NMR (DMSO-d6): 87.60 (m,
3H, ArH), 7.78 (s, IH, OH, D20 exchangeable),
7.92 (s, IH, =CH), 8.10 (m, 2H, ArH); MS:
m/z (%)(M\ 67), 105 (l00), 77 (88), 51 (34).
Transformation of 4 into N-acyl-a-amino acid
3. The procedure was same as given in the
synthesis of compound 3 from 1. The work-up was
also the same.
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